In this paper we discuss the relationship between data and DIKW, that the data only evolves to knowledge, which may have some value, but if without the wisdom we still could let the knowledge be really useful to people.
Data and hierarchy of DIKW
In the previous paper presented in ITQM2013 we had mentioned the hierarchy of DIKW that is data, information, knowledge, wisdom: a four layer hierarchy, where each layer adds certain attributes over and above the previous one (see Fig. 1 ). Data is the most basic level; Information adds context; Knowledge adds how to use it; Wisdom adds when and why to use it [1, 2] . A further elaboration of Ackoff's definitions follows: Data is raw. It can exist in any form, usable or not. It does not have meaning of itself. Information is data that has been given meaning by way of relational connection. This "meaning" can be useful, but does not have to be. Knowledge is the appropriate collection of information, such that its intent is to be useful. Knowledge is a deterministic process. This knowledge has useful meaning to them, but it does not provide for, in and of itself, integration such as would infer further knowledge. Understanding is an interpolative and probabilistic process. It is cognitive and analytical. It is the process by which people can take knowledge and synthesize new knowledge from the previously held knowledge. Wisdom is an extrapolative and non-deterministic, non-probabilistic process. It calls upon all the previous levels of consciousness, and specifically upon special types of human programming (moral, ethical codes, etc.) [3] . In the meaning of hierarchy of DIKW the data just a basic fact and raw that will be useful only let them evolve to the information, knowledge and wisdom. In the previous two levels of data and information we may use a lot of methods such as data mining, text mining, web mining and tools such as data base, data warehouse and management information system to let them to be useful [2] . In order to move forward to the third level of knowledge we should use KDD, knowledge engineering and management, intelligent knowledge [4] . Given large-scale databases, intelligent knowledge management enables to generate "special" knowledge, called intelligent knowledge base on the hidden patterns created by data mining. The process of intelligent knowledge management -a new proposition from original data, rough knowledge, intelligent knowledge, and actionable knowledge is proposed [5] . Especially in considering the expert experiences to let the knowledge extracted by some methods like data mining to be more useful, we use so-called domain driven data mining [6, 7] . For the sake of fully utilize the expert experience we propose expert mining, by which people may use properly the data, information and knowledge [8, 9, 10] . 
A short history of big data
The story of how data became big starts many years before the current tide around big data. Already seventy years ago we encounter the first attempts to quantify the growth rate in the volume of data or what has popularly been known as the "information explosion". The following are the several phases in the history of sizing data volumes plus other "firsts" in the evolution of the idea of "big data"; we adopt most information from G. Press with minor modifications [11] .
1944 F. Rider estimates that American university libraries were doubling in size every sixteen years. Given this growth rate, Rider speculated that the Yale Library in 2040 will have "approximately 0.2 billion volumes (If we mention the number of bites for one book, it occupies around 10MB, then 1G=109B (equal to 100 books), 0.2 billion volumes equal to 0.2 10 9 10MB=2 10 15 B=2PB).
1997 M. Cox and D. Ellsworth in their article mentions that "data sets are generally quite large, taxing the capacities of main memory, local disk, and even remote disk. We call this the problem of big data. When data sets do not fit in main memory (in core), or when they do not fit even on local disk, the most common solution is to acquire more resources." It is the first article to use the term "big data." 1997 M. Lesk publishes "How much information is there in the world?" he concludes that "There may be a few thousand petabytes (PB) of information." 2000 P. Lyman and H. R. Varian publish "How Much Information?" It is the first comprehensive study to quantify, in computer storage terms, the total amount of new and original information (not counting copies) created in the world annually and stored in four physical media: paper, film, optical (CDs and DVDs), and magnetic. The study finds that in 1999, the world produced about 1.5 exabytes (equal =1500 PB) of unique information, A similar (2) Analysis: drawing on large data sets to identify patterns in order to make economic, social, technical, and legal claims. (3) Mythology: the widespread belief that large data sets offer a higher form of intelligence and knowledge that can generate insights that were previously impossible, with the aura of truth, objectivity, and accuracy." [11] Author find that for the volume of big data, its magnitude are PB, EB, even ZB, and for the specific features now in big data there appeared 4V, the first three Volume, Velocity, and Variety are the same in 2001, but the last V some says it is Veracity, most mentions Value, probably they will add some more features, see following paragraph.
Some Comments on big data
With the rapid development in studying and using the big data we just want put some comments. 1).We should pay much attention on the complexity of the structures and contents behind of big data, as Qian X.S. et al mentioned in 1990 we had confronted difficult problems happened in so called open complex giant (OCG) systems, which originated in social system, economical system, geographical system and human body system (around ten years later Qian's colleagues Dai pointed out that the internet is also an open giant complex systems). the feature of "giant" just corresponded to the big data because of large number of elements, data and information in OCG systems, but the feature of "complex" in some extent wasn't too much been emphasized in the professionals in the fields of technical cycle, they pay too much attention to the technical treatment on big data by using advanced computer and information technology [12] .
2). According to Li's opinion in 2012 we had made the small data to the big data in recent years, but now we should transfer the big data to small data discarding the dross and select the essential [13] . Qian had mentioned similar views even in 1992, that now during the time of information revolution, the quantity of information like the sea will be surging over us, as a human in 21 century you must be not drown. It means you must have a high intellectual level to manage it; otherwise you will be drowning [14] . As matter of fact we had suffered the information overload even in the beginning of 21 century [15] [16] [17] .
3). In the first paragraph we had mentioned that as the data it should evolve into D-I-K-W, without transferring the data to knowledge, especially useful knowledge, it just nothing. Like a people have a lot of bricks, cement, wood and steel if you don't have help from a good designer you couldn't transfer them into a real construction. Then we also mention between the knowledge and wisdom there exist understanding. It is the process by which people can take knowledge and synthesize new knowledge from the previously held knowledge. So also if you have big data, you should also try to let other people to understand, to utilize it, this is also the view by Kong Y.H chief manager from Teradata [18] 4). From the point of views of knowledge science the data usually belongs to explicit knowledge, but we even pay much attention to the tacit knowledge, for that purpose Nonaka proposed so called SECI model in helping people to transfer the tacit knowledge into explicit knowledge. Then as compared with the individual knowledge we should pay attention the organizational knowledge and collective knowledge, it means sometime the same data in front of different individual there appear different understanding, but after discussion, exchange and analysis a group of experts will generate more correct and useful knowledge [19] . Even more Nonaka emphasizes the practical wisdom (phronesis), that we must pay attention the morality, it means the knowledge will be useful is closely related the goodness for the most people [20] . It just point out the Value, the forth V for big data. 5). About the value of big data we wish illustrate two examples related to such kind of problems: how can we use the big data. The first example is related to the project of ADVISE (Analysis, Dissemination,Visualization,Insight and Semantic Enhancement system, the ADVISE system run by DHS of USA and supported by a large group of experts and researchers in research institutes and universities in US in order to collect and analyze enough big data starting from 2004, they use various line for collecting the data and information from the internet, telephone, border custom and sensors from various detecting equipments etc., which will be useful to detecting the terrorists information. We especially appreciate them by using the complex network and semantic analysis ( sometimes they also used the data mining instead) and try to let these big data useful to identify the terrorists, it is beneficial to government and staffs who are working in DHS. Especially in this project they proposed the idea of data science. But with the rapid growth of number of data and information collected from terrorists and other common people by this system, because of the reason of violating privacy of common people the US congress finally prohibited this system to work anymore in the August of 2007. But as matter of fact that was just a surface phenomena for US government, they had to force to stop ADVISE, but has found the another similar projects to collect all information which they assume will be useful to US [21] . The second example is the Snowden event happened in last year. It is very interesting to exhibit "PRISM" started from 2007 by Snowden in 2013 that US not only monitor and collect the data and information from internet and mobile phone in their own country but also from the other countries, even including their friend countries, like UK, Germany etc.. To this event US government assumes that Snowden is a traitor, but some other countries assume that he is a hero. So the same data handled by different people will have different value
Data science
The term "Data Science" has emerged only recently to specifically designate a new profession that is expected to make sense of the vast stores of big data. But making sense of data has a long history. The following timeline traces the evolution of the term "Data Science" and its use, attempts to define it, and related terms.
A short history of data science
G. Press has made a good and comprehensive description about the short story of data science; here author just wishes select part of them as a more short history of data science [22] .
1962 J. W. Tukey writes in "The Future of Data Analysis". In 1977, Tukey published Exploratory Data Analysis, arguing that more emphasis needed to be placed on using data to suggest hypotheses to test and that Exploratory Data Analysis and Confirmatory Data Analysis "can-and should-proceed side by side." 1974 P. Naur says "Datalogy, the science of data and of data processes and its place in education, "and "the term 'data science' has been used freely." Naur offers the following definition of data science: "The science of dealing with data, once they have been established, while the relation of the data to what they represent is delegated to other fields and sciences."
1977 The International Association for Statistical Computing (IASC) 's mission is to link traditional statistical methodology, modern computer technology, and the knowledge of domain experts in order to convert data into information and knowledge." 
Some Comments on data science
In China there is a series of science conference named Xiangshan science conference, which is the general designation of a small-scale academic workshop series, is supported by some very important organizations related to the science and technology, such as Ministry of Science and Technology, Chinese Academy of Sciences, NSFC, and Ministry of Education etc. The topics selected by scientists according to its interdisciplinary cooperation and integrated studies in various areas of excellence and exploring new frontiers. And in the 278 session contributed to "Data technology and knowledge economy" (May [22] [23] [24] 2006 ), Gu had attended this session and express two opinions based on his own practices: 1) from data mining to expert mining and 2) from data technology to data science, by the way in that conference Zhu Y.Y. also mentioned the dataology similar with data science [23, 24] . Based on these two opinions we wish make two comments. 1). From 2005 Gu had engaged in two projects, first project related to the social system problem, in this project we have to deal with the huge amount of data and information, so at first like our US colleagues in ADVISE project we pay attention to data mining very much, since in that time in many presses in US they just related the ADVISE project as an application of data mining. In 2006 we read the document on "Data sciences information technology for homeland security information management and knowledge discovery" written by Sandia National Laboratory and Lawrence Livermore in January of 2005. Even in that time Gu also appreciate the terminology of data science very much. For Gu it means that they didn't want stop in the data mining, instead of use the data science, since they also found that only stop on the dealing with data is quite not enough, instead, they pay much attention to the knowledge management. In that time Gu had applied the Meta-synthesis system approach to solve the social problem. This approach not only pays attention to utilize the data, information, but also the experiences and wisdom from experts and decision makers. So Gu had published the paper related so call expert mining, which pays attention on expert experience, judgment, understanding and making decision [8] 2). In second project related to the Traditional Chinese Medicine (TCM), we wish inherit the experiences and idea from some veteran and famous TCM doctors in China. In this project we may use the number of data and information, just a few, from statistics point that is a small sample problem. Again we use the expert mining to solve the problem [9] . Here really we just wish mention that we met not a big data problem, but a small data. But we think the data science may be will resolve also these problem, if we set the data science, including both big data and small data, only we should use different methods and techniques, e.g. We should introduce the intelligent knowledge management [5] , domain driven data mining [6, 7] and expert mining [25] etc.
In May of 2013 there is another Xiangshan science conference, 462 session, titled in "Data science and big data" chaired by Shi Y from the research center on Fictitious Economy and Data Science, Chinese Academy of Sciences and Zhu Y.Y from Research Center for Dataology and Data Science and other two professors P. S. Yu and Li J.P.. In that conference Chinese scholars just wish to perfect the definition, contents, methods and applications for Data science. After this conference many speakers have published series of papers in the Journal of Science and Technology for Development in the beginning of 2014, Gu also publish his paper in this journal related to the issues on big data [17] .
3) The data not necessary comes from real world, now with the development of computer technology we may create a lot of data from computer. Now the numerical simulation may generate enough data as you required in your problem. Especially now when we deal with the social problems, since it is hard to collect the real data, sometime it involves the privacy of common people, sometime data also relates to the money, you have to pay a lot of money to buy some real useful data and information, so we often have to use the data generated from computer.
Conclusion
Author just wish explain some relationships within the data, D-I-K-W, big data and data science. From one side we want emphasize the utilization of data that must evolve to knowledge and wisdom, from another side we wish to point out that too much emphasizing the data "big", sometime may not solve all problems. In some problems we really have only possibility to collect just a few data and information. So we wish to develop the data science as soon as quickly to cover and solve much more issues which we had met already. Certainly to establish an entire theory for data science requires us all to make more effort and deep consideration.
